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Abstract 
In order to obtain a holistic view of students’ contribution, self-assessment and peer-assessment are often used in 
addition to teacher assessment to arrive at the overall course grade of a student in Problem Based Learning (PBL). 
However, the relevance of student-based assessment in deciding the final grade can be open to questions. Although 
the literature suggests student-based assessment is useful and appropriate for evaluating skills in PBL, students and 
teachers’ have different perceptions, leading to differing viewpoints in assessments. Also, the correlation between 
students assessment grades (self and peer) and teacher assessment has been inconclusive. Therefore, the purpose of 
this study was to identify differences and similarities between self-assessment, peer-assessment and teacher 
assessment scores. A group of students who were undergoing PBL were the participants for the study which was 
part of a larger quasi-experimental study. The scope of this study is limited to team-working skills that were 
assessed using self-report, peer-report and teacher’s ratings. Students in both groups were asked to provide 
confidential assessment on their friends as well as of themseleves.The data analysis results indicate that students 
tend to give similar scores to selves and peers,which are much higher than what were given by their teacher. An 
association was also found between self and peer assessment scores but not between teacher’s and students’ 
assessment scores. In conclusion, students differ from teachers in their assessment of team-working skills which 
could provide evidence supporting for the inclusion of students-based assessment scores in deciding the overall 
grade of a student.  
 
© 2015 The Authors.Published by Elsevier Ltd. 
Peer-review under responsibility of Faculty of Technical and Vocational Education, University of Tun Hussein Onn Malaysia. 
 
 
*Correspondence: Alias Masek. Tel.: +06-017-747-2042  
   E-mail address: aliasmasek@uthm.edu.my 
 2015 The Authors. Published by Elsevi r Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommon .org/l censes/by-n -nd/4.0/).
Peer-review under responsibility of Faculty of Technical and Vocational Education, University of Tun Hussein Onn Malaysia.
310   Maizam Alias et al. /  Procedia - Social and Behavioral Sciences  204 ( 2015 )  309 – 317 
Keywords:Self- assessment, Peer-assessment, Teacher-assessment, Problem Based Learning, generic skill. 
1. Introduction 
Regardless of the teaching method used, assessment is an important factor that contributes towards the success of 
instructions as assessment serves to drive learning and provide meaningful feedback to students. Not surprisingly, 
assessments in some instructionalapproaches such as Problem Based Learning (PBL)areconducted within rather than 
outside of instructions(McDonald and Savin-Baden, 2004).  Furthermore, the nature of PBL as an instructional 
approach with its many active learning modes provides many opportunities for diverse assessment types. Students 
are often actively engaged in group learning to gain content knowledge and problem solving skills and thus it is 
common practice in PBL for students to be assessed based on their contributions to the group learning. Students’ 
contributions to group learning are assessed through self-assessments and peer-assessments in addition to teacher 
assessments, which are later combined to arrive at the overall course grade (McDonald and Savin-Baden, 2004; 
Kolmos and Holgard, 2007).  Thus in this strong support for the relevance of student based assessment is very much 
needed.  
Students based assessment (self-assessment and peer assessment) is part of the efforts to enhance the authenticity 
and inclusiveness in assessments of PBL.In peer assessment, students make judgment about other students’ work, 
while in self-assessment student makes judgment about their own work.  Peer assessment is typically used in 
evaluating projects and practical presentations (McDonald and Savin-Baden, 2004). Peer assessment can be used at 
various points during the learning process providing continuous practice for the assessors and feedback on progress 
to the assessed. To benefit from assessments, students need to understand the assessment process and the criteria, 
particularly when they have to give feedback and/or marks to peers. The process of giving and receiving feedback 
has long time being accepted as an important aspect of student learning (Kolmos and Holgard, 2007) as this process 
provides students with valuable skills for professional contexts and trains them for future learning. This is in line 
with the PBL assessment philosophy which recognises assessment as part of the learning process (Foldevi et al., 
1994). The purpose of assessment goes beyond factual knowledge recall and application of knowledge and skills in 
problem solving, to teaching students how to think like an engineer, physicist or historian for their future 
professional career. Meanwhile, involving students in the process of assessment also encourage students’ feeling of 
ownership of their learning (McDonald and Savin-Baden, 2004; Kolmos and Holgard, 2007). Nevertheless, 
involving students in the process of assessment might sacrifice the reliability of scores given, leading to an issue of 
validity of the grading system. 
Typical assessment activities in PBL are conducted in both individual-based and group-based format (Kolmos 
and Holgaard, 2007). For the individual-based assessment, a student is required to present his/her work individually 
without the presence of other group members. For the group based assessment, all members of the group appear in 
the presentation session and present their parts in a group-based format. During the presentation session, students 
support each other in the question and answer session and they are awarded with group marks. In order to fairly 
award a student with an individual grade, the group marks are adjusted based on the peer-assessment scores. Thus, 
in PBL, students are subjected to assessments from many parties, teachers, self and peers 
Students-based assessments research in the literature however, providesinconsistent evidence on the reliability 
and validity of self and peer assessment. For example, Kritikos et al. (2011) found that there is inherent difficulty 
inself-assessmentwhere there is atendency for students to make judgments about what they meant rather than what 
they actually achieved which confounds the validity of scores.In another study, Cassidy (2007) found that while 
students have good assessment skills, they tend to underestimate their performance(compared to teachers given 
grades) when they have to give mark on their works. Similar to the finding by Cassidy (2007); Lew, Alwis and 
Schmidt (2010) also found that in self-assessments, students tend to underestimate their performance compared to 
their teachers and peers.  
Besides the tendency to give lower self-scores or grades, another factor that has been found to be a confounding 
factor in establishing the validity of student’sself-assessment scores is the student’s academic ability.   In their study, 
Lew, Alwis, and Schmidt (2010)found thathigh performing studentstend to be more accurate in their self-
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assessments compared to low performing students.Despite the apparent challenges in ensuring the validity and 
reliability of student based assessments, they do provide practical benefits in many cases. For example, the study by 
Gijbels et al. (2005) shows that student based assessment contributes towards the effectiveness of PBL while the 
study by Gijbels, Van De Watering and Dochy, (2005) indicates that students who undertake PBL assessment 
activities have better time management skills and perform better in their final examinations. The evidence of pros 
and cons for students based assessment indicates that there is a need for more research in it to obtain empirical 
evidence to support the beneficial applications of students based assessments. Therefore, the purpose of this study 
was to determine the differences or similarities if any between self-assessment, peer-assessment and teacher 
assessment results. 
2. Methodology 
This paper reports the findings from a study that is part of a larger study looking into the effect of PBL on 
academic achievement and generic skills where the quasi-experimental design method with a pre and post test was 
used to establish causality.  Two classes of students from the Diploma in Engineering program in the Universiti Tun 
Hussein Onn were selected for the study; one group was designated as the experimental group while the other as the 
control group. The experimental group was taught using PBL while the control group was taught using the 
conventional method, namely lecture and tutorials. The overall design of the study is shown in Figure 1 indicating 
the groupings (experimental and control group) and sequence of data collection (pre and post data) as well as the 
dependent (assessment of team-working skills) and the independent variables (PBL or non-PBL teaching method). 
Other dependent variables namely, academic achievements and generic skills are not shown here while the findings 
have been reported elsewhere. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Variables maps 
 
 
2.1 Participants  
 
The participants consisted of 52 students for the control and 30 students in the experimental group. Both groups 
were similar with respect to their academic ability based on the pre-test data shown in Table 2 which is supported by 
the statistically non-sgnificant finding from a follow up t-test result, (t=0.032, df=39.88, p=.0975).  
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Table 1 :Frequencies and percentages 
 Experimental Group 
N (%) 
Control group 
N (%) 
Males 24(80) 41(79) 
Females 6(20) 11(21) 
Total 30 52 
 
Table 2: Descriptive statistics on pre-test scores 
 M SD 
PBL group (N=30) 8.77 5.92 
Conventional group (N=52) 8.73 3.34 
 
2.2 Data gathering tools 
 
The data gathering tools were peer assessment tool, self assesment tool, and teacher evaluation tool. These tools 
were used to asses students generic skills, specifically their team-working skills. All tools were in Bahasa Melayu 
which is the first language of the students. The items were adapted from existing PBL assesment tools (Elizondo-
Montemayor, 2004). Students indicate the level of their agreements to the given statements on a scale of 1 to 4 
indicating a strong disagreement to strong agreement respectively.   
 
The items used to assess team working skills of peers are shown in Table 3 while items for self-assessments are 
shown in Table 4. 
 
Table 3: Peer assessment items used to assess collaborative learning skills 
No Items 
 
1 Consistently gives priority to group discussion 
 
2 Participates actively in group activities 
 
3 Contribute many ideas to group discussion 
 
4 Carry out work delegated diligently 
 
5 Share new information with peers during discusiion 
 
 
Table 4 :Self assessment instrument 
No Items  
1 I carry out group discussions  
2 I participates actively in group activities  
3 I contribute many ideas to group discussions  
4 I complete  all delegated group work  
5 I know how to share new information during discusiion  
6 Group members and I are maintain focus on our group dicussions  
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The reliability of the peer assessment instrument according to the Cronbach Alpha method is r =.97 which is 
considered good according to Wen et al. (2006) . The estimated reliability of the self-asessment intrument is also 
considered reasonably good based on the Cronbach alpha coefficeint of r=.82 (Wen et al., 2006). There was no 
reliability estimation obtained for the teacher assessment score on team-work as only one item was used by the 
teacher to provide rating on team working skills. This item was part of a scale that was use to asses problem based 
learning skills.  
 
2.3 Research Procedure 
 
The experimental group was taught using PBL method that is based on the model from the Republic Polytechnic 
of Singapore. Under the PBL environments students were required to analyse a given problem, conduct literature 
search and field work in order to solve the given problem. To report their work, they are required to present orally 
and write up a formal report. The group that was taught using the conventional learning method underwent lectures, 
tutorials and performed laboratory experiments. 
Prior to the study, students in both groups were asked to provide confidential  assessment on their peers as well 
as of themselves. Following that they underwent an eight week program using either the PBL or the conventional 
method or learning. Eight weeks is deemed sufciient for a study that seek to establish a cause and effect relationship 
(Poikela et al. 2007). The full semester of study is fourteen weeks. Upon completion of the eight weeks program, 
they were again requested to submit their assessments. 
 
3. Data analysis and results 
3.1 Comparison between peers, self and teacher assessment scores 
 
The means for all scores were computed on the pre and post survey instruments and converted to percentage to 
facilitate comparisons. On the pre-test for the experimental group, peer assessments score tend to be higher than the 
self-assessment score while both are much higher than the teacher assessment score (Table 5). On the post-test, self-
assessment score is lower by nearly 5% from the pre-assessment score while the peer assessment scores are only 
minimally lower from the pre-intervention scores. The self-post assessment score is still lower than the post peer 
assessment score.  However, teacher assessment (which slightly higher by< 1%) is similar to pre assessment score.  
 
Table 5 Descriptive statistics on collaborative learning skills scores from self, peer and teacher 
 Team work skills Experimental group  
Pre Post 
1 Self-assessment 86.2 81.6 
2 Peer assessment 90.5 89.8 
3 Teacher assessment 68.8 69.3 
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3.2 between self, peer and teacher assessments 
 
Associations based on pre assessment 
 
A negative but statistically significant correlation is found between peer assessment scores and self-assessment 
scores (Table 6) indicating that as self-assessment scores increase peer assessment scores tend to decrease.  Neither 
self-assessment scores nor peer assessment scores were correlated with teacher scores (Table 6).  
For this study, effect size was also computed since knowing the effect size is important as it is an indicator of 
practical and academic significance. However, the evaluation of the practical significance of an effect size is a 
subject of discussion between researchers in education and other fields (Springer et al., 1999). Cohen (1988) and 
Kirk (1996) recommend that the following interpretations for effect sizes; d = 0.20 (small effect), d = 0.50 
(moderate effect), and d = 0.80 (large effect) which serve as general guidelines. Within education, in general an 
effect size of 0.33 is the minimum required to establish practical significance (Gall, Borg & Gall, 1996).  
The effect size obtained for the peer and self-assessment is r2=0.145, a small size based on Cohen’s d (Cohen, 
1988) that  considerseffect sizes of 0.20, 0.50, and 0.80 as small, medium, and large, respectively. 
 
Table 6 Variables correlation coefficients (pre assessment) 
 Self Peer Teacher 
Self 1 -.381* -.083 
Peer  1 -.146 
Teacher   1 
*Statistically significant, p<.05 
 
 
Associations based on post assessment 
 
There is a weak negative correlation between self-assessment scores and teacher assessment scores (Table 7). 
This indicates that the higher the assessment scores the lower is the teacher score.  Peer assessment scores are 
positively correlated with teacher assessment scores and the correlation is statistically significant indicating that the 
correlation is most probably true rather than a chance event. The positive correlation means that peer assessment 
score tend to increase with increase in teacher assessment score. The effect size is r2=0.169 based on the Cohen d, 
indicates a small to medium practical importance of the finding (Dochy et al., 2003). 
 
 
Table 7 Variables correlation coefficients (post assessment) 
 Self Peer Teacher 
Self 1 -.001 -.259 
Peer  1 .412* 
Teacher   1 
*Statistically significant, p<.05 
 
4. Findings and Discussions  
4.1 Decrease in self assesment scores 
 
Decrease in perception of self-skills after training including such that undertaken in PBL is quite common due to 
greater understanding of the skills being assessed.  Langendyk (2006) in their studies found that the PBL curriculum 
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does not guarantee the appropriate development of self-assessment skills. However in this case there could be other 
explanations as well. For example, the decrease could be real due to the stressful experience that students were 
facing in trying to work together etc. According to Machado (2008) stressful situations such as experienced during 
the sessions of PBL with constant revisions and training for all the newcomers, students and teachers tend to make 
people more aware of their evaluation process. This process being repeated many times over and over again can 
create an evaluation fatigue climate that can, negatively influence the attribution of grades. Furthermore, being a 
relatively new teaching and learning method in higher education institutions, PBL students may need additional time 
to acquire the ability to evaluate themselves in an impartial way. 
 
4.2 Consistent pre to post peer assessment scores 
 
The consistently high peer assessment scores could indicate that students are already good in team working skills 
at the start of study and therefore, not much improvement can be detected by their peers at the end of study (post 
survey). This is assuming that students are skilfulon their peer assessment. Assuming that students are skilful in their 
post assessment is logical as students would have learnt to be a competent assessor throughtheir experience and 
regular feedback provided in PBL. The pre assessment score is also likely to be accurate. Although Kriticoset. al., 
(2011) found that students in their study were not confidence in giving peer assessments, the briefing on self and 
peer assessment given before the evaluation process to participants in this study would have promoted their 
confidence in performing peer assessment. Students may actually feel inadequate as suggested by Kriticoset. al. 
(2011) and as result gave high scores choosing to err on the high side.Thus if, it is accepted that students were not 
competent at the start and that the pre peer assessment score is false where actual scores were actually lower, then 
improvement in team work can be concluded. However, if it is accepted that student assessors are competent at the 
start then, it can be said that participating students are already good in team work at the start of study and no 
improvement can be detected through existing measure.  
Another interesting finding is that, peer assessments be it in the pre or post assessment are consistently higher 
than self-assessment scores. This could be related to either one of two reasons; students’ reluctance to rate others 
lower than themselves or their belief that others are better than them. Both posits are highly possible as the Eastern 
culture (from which the sample were drawn) values humbleness (David et al., 1992) which if overdone can lead to 
being over tough when judging selves.   
 
4.3 Consistent pre to post teacher assessment scores 
 
The consistent teacher assessment scores (minimal increase from pre to post) seems to support the consistent 
peers assessments scores i.e. no improvement as a result of PBL. This is assuming that teachers are looking at the 
same criteria as students.Accepting this assumptionis easy since theteacheris the person who is responsible for 
determining the expected learning goals and students learning process. The teacher wasthe one who designed the 
assessment activities and developed the criteria to be used by students in their peer and self-assessments. Thus, the 
consistence teacher’s score indicate that team working skills do not improve though PBL. Furthermore, the lower 
teacher score could indicate that indicates that the postulate suggested by Kriticoset al., (2011) could actually be 
true; whereby students do not feel qualified to judge their peers and so give high marks so not to err on the low side. 
There is an interesting finding when teachers are compared to peers scores; students seem to overestimate their 
performance as indicated by the higher score given to self and peers. This finding is inconsistent with the findings 
from Cassidy (2007).  This contradictory finding could be due to the learning domain that is being judged. In the 
current study, students were judging team working skill while in Cassidy (2007), students were judging their 
performance on their own work (assignments, project, and presentation). This finding raises one important question 
to ponder, is peer assessment valid for certain assessment goal but not others? 
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4.4 Association between self, peer and teacher assessment scores 
 
The negative correlation between self and peer assessment scores indicate that the higher the self-scores the 
lower the peer scores. As a reminder, the self-scores are self-given judgement while peer scores are given by others. 
What this data indicate is that students who give themselves high self-scores tend to be given lower scores by others. 
This is very interesting as this data pertains to team working. It could simply mean that a student who judged 
himself or herself as being a good team worker perceives that he/she is adequately contributing and therefore do not 
make additional team working efforts and thus perceived as being of a lesser team worker by their peers. This 
explanation is highly probable in line with the finding by Stajkovic and Luthans (1998), who found that those who 
think that they are good do not make extra efforts and therefore make less contribution. 
The lack of association between self or peer assessments and teacher assessments scores is an indicator that 
students and teachers may be looking at different things. Furthermore, students of different ability as suggested 
byLew, Alwis, and Schmidt (2010), would rate differently. Thus, associations between their scores and teacher’s 
scores are unlikely as shown by this study. If however, only high ability students are considered and correlations is 
computed for them, it is probable that the associations between self assessment and teacher given scores exist as 
high ability students tend to be more accurate in self-assessment and therefore generate scores closer to teacher’s. 
 
5. Conclusion  
The purpose of this study was to identify the similarities and differences between student based assessment and 
teacher assessment scores on team working skill with a view of gaining a better understanding of how self, peer and 
teacher assessment can be integrated to obtain a more valid indicator of students’ learning in PBL. The datafrom this 
study support the conclusion thatstudents tend to judge themselves as being similar to their peers which are higher 
than that judged by the teacher. Interestingly also, students’ tend to judge themselves better than how their peers 
judge them. It can be concluded that student based assessment does provide information on self and peers which 
may not be in agreement with what is perceived by a teacher. Understanding what contributes to the difference is 
important as a common baseline is needed if teacher wish to help students to develop into independent learners 
which is one of the aims of student based assessment exercises in PBL.  
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